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S~~~A~Y 
tn this assay, m icrobi~~dal activity is measured y the time kill kinetic method, whereby the survival of 

organisms exposed to apt a~tim~crab~al agent is determined as a function of time. A d~l~t~o~/al~~uot of the test 

maternal is brought into contact with a known ~opu~atjon of test organisms for a specified period of time, at a 

spe&kzd temperature. At feast two contact times are examined; the time points tested in this study were 15, 

30, and 613 seconds for test materials 3372-l 51, ) and 30 and 60 seconds for test 

materials )m The a~t~m~crob~al active is ~e~tra~~zed at the end of the test 

period. A sample is plated to enumerate the surviving organisms. ‘The percent reduction (in terms of log,,) 

from the original population is calculated. 

Product performance fell roughly into two groups, A) those which generally demonstrated a 99.9% (3 log,, 

reductions or greater kill efficacy at 60 seconds for mast or all bacteria (3372451 and to a lesser 

degrees= and B) those which generatty demonstrated a 90% (I lag,, reduction) kill efficacy or less 

at 60 seconds for most or all bacteria -. Only test material 3372451 

Test material 3372-151 demonstrated the best overall kill efficacy. Test material demonstrated 

a 99.9% or more efficacy for mast, but not all bacteria at 30 and 60 seconds. The remaining four test 

materials were not very effective against most of the m icrobes tested and were not effective at all against 

many of them. 
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PURPOSE 
This time kill study was conducted for 
Sponsor% test materials as a function of time. 

t0 determine the antim~crab~al activity af the 

GENERAL ~~F~R~AT~~~ 
Stephens & Associates Study Number: M I-DO47 

Test: ~eterm~natian of the Rapid Germicidal (Time Kill) Activity of 
Antjmj~rab~ai Products 

Time Paints Examined: 30 and 60 seconds 
15,30, and 60 set 

Test Organisms: Baetsria 

Test Materiafs: 3372”‘t 5-l 

. 

~u~~hulde~ja cepacia ATCC 254 -l6 
Citrobacfer freundii ATCC 43664 
En~erabacler aerugenes ATCC 13048 
Enbracuccus faecalis MDR (VRE) ATCC 51299 
Es&&Ma cafi ATCC 12229 
Escherichia cali 0157H7 ATCC 43888 
Klebsr’ella pneumonf’ae ATCC 11296 
Pseudomonas aeru$nosa ATCC 9027 
Sa~rna~~~~a enferitidis ATCC 13076 
Salmonella ~y~hjrn~r~urn ATCC 6539 
Serratia marcescens ATCC 14756 
Shigeila sunnei ATCC I 1060 
S~a~hyi~e~c~~s aweus ATCC 6536 
S~aphy~acacc~s pureus MRSA ATCC 33592 
Strep~acacaus ~~e~rna~~ae ATCC 6303 
Streptococcus pyugenes ATGC 196 15 

Administrative and Testing Facility: Thomas 3. Stephens & Associates, #no. 
3310 Keller Springs Road, Suite 130 
CarrotBan, Texas 75006 

Investigator: J. Stephens Richards, MS, 

Biostatistics Manager: 

QuaNy Assurance Manager: 

Heather N.P. Catsworth, M .S. 

Patricia Pierce, M .Ed. 
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GE, HANDLING, AN5 5OC~~E~TAT~ON OF TEST MATERJALS 
The receipt of test materials to Stephens 8+ Associates was dacumented in a logbuok, which sewes as a 
permanent record of the receipt, storage, return, and disposition of all study materials. Ail study materials 
were kept in a locked product storage ruom accessible to laboratory staff members only. At the c~~~~~si~n 
of the study, the remaining study materials were returned to the Sponsor. 

TEST PATERNAL DESCRfPTlONS 
Test Maternal ldenti~~at~~n Number (TMIN): 
Sponsor Test Material Identification: 
Physical ~es~r~~ti~n~ 
CQn~entrat~~n Tested: 
Diluent: 

0148~QOL 
3372-I 51 
Colsrless, transparent liquid 
Neat 
N/A 

Test Material lde~ti~~at~~n Number (TMIN): 
Sponsor test material ~dentj~~at~~n: 
Physical 5es~r~~ti~n: 
C~n~entrat~~n Tested: 
Dillrent: 

Test Maternal ldenti~~at~~n Number string: 
Sponsor Test Material ldent~fjcatjon: 
Physical ~es~ri~ti~~: 
C~n~entratj~n Tested: 
Diluent: 

Test Maternal ldenti~cat~~n Number STRING: 
Sponsor Test Material ldent~f~cati~n: 
Physicaf 5es~r~~ti~~: 
Cun~entrati~n Tested: 
Diluent: 

Test Maternal ldenti~~at~~n Number (TMIN): 
Sponsor Test Material ldent~f~cation: 
Physicai 5es~r~~ti~n~ 
C~ncent~at~~n Tested: 
Diluent: 

Test Maternal ldenti~~ati~n Number (TMIN): 
Sponsor Test Material ldenti~catj~n: 
Physical ~es~ri~ti~~: 
Con~entratjQ~ Tested: 
Diluent: 

L A~E~~~ENTS 
Affected Section of Protocol: SPECIAL ERECTIONS, Contact times 
original cording: 
Revised ~~rd~ng~ 

Reason for Change: 
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PROTOCOL AMENDMENTS (Continued) 
Affected Section of Protocol: Procedure 
~rigj~al hording: Incubate plates for 48h -1- 2h at 35” & 2°C. 
Revised hording: incubate plates for 24 to 48 hours at 35” & 2°C. 
Reason for Change: Investigator request 

Affected Section of Protocol: Procedure 
Original hording: Incubate plates for 48h f 2h at 35” &- 2°C. 
Revised folding: Incubate plates ~ontainjng yeast for 3 to 5 days (at appropriate temperatures. 
Reason for Change: Sponsor request 

PROTOCCX DEVIATION 
Affected Section of Protocol: Procedure 
Protocol Sp~~i~cat~on: Three trials will be done for each time point tested. 
5ev~ation: 

Impact of Deviation: 

For S. ~y~~j~uriu~~ 
oint fur test material 

None expected 

were completed for the 2 5 second time 

PROCEDURES AND METWUDS 
rior to the start of the time kill assay, neutralizer efficacy testing was completed to determine the ability of 

~na~t~vatu~s to neutralize the ~~~~~ng action of antimicrobial agents found in the test materials. The following 
m i~roorg~njsms were used: Candida albicans ATCC “1023+& Escherichia coli ATCC 8739, ~se~~o~o~as 
a~u~o~~~o~a ATCC 9027, and ~~a~~y~~c~~cffs aweus ATCC 6538. TSA+ was used to recover and enumerate 

acteria, and SDA+ was used to recover and enumerate yeast. Plates containjng bacteria were incubated at 
310 to 37°C for 18 to 24 hours, and plates containing yeast were incubated at 30” to 35°C fur approximately 
48 hours. 

lnoculum Preparation 
Bacterial and yeast cultures were seeded and grown, then streaked onto slants. The slants were refrigerated 
for the duration of the study, and restreaked every seven days. Prior to the use of each organisms cultures 
from a slant were streaked onto an agar plate and incubated for 24 & 2 hours. An ~noculum was prepared by 

late with Phosphate Buffered Saline (PBS), and a suspension prepared from the wash. Each 
suspensj~n was adjusted spe~trophotometri~ally to a concentration of approxjmately % I8 cfu/ml, The adjusted 
organism was then serially difuted to approximately IO3 cfu/ml (the inocula), 

lnoculum Enumeration 
One (I .O) m l of each adjusted test organism suspension was serially diluted in PBS to extinction, and 4 .O m f 
and O.-l m l al~quots were plated and enumerated to determine the initial level of test organism ~~f~/rnl~. 

Neutralizer Toxicity Test 
One (? 9) m l of each adjusted test organism suspension was added to a tube co ining 5/E neutralizing 
and allowed to stand for approximately 30 m inutes. At the end of 30 m inutes, 1 I and 0.1 m l aliquots 
plated and enumerated. The neutralizer was considered non-toxic up to and ding the concentration at 
which organism recovery was within +I- 50% of the ~noculum control counts. 
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PROCEDURES AND METHODS (~o~tj~ued~ 
Neutralizer Efficacy Test 
One (9.0) m l of each adjusted test organism suspension was diluted I:1 0 in DIE neutra~jz~ng broth and 1. 

erial. This m ixture was allowed to stand for approximate#y 30 m inutes. At that time, ? .O m l and 
0.1 m l aliquots were plated and enumerated. The neutralizer was considered effective if organism recovery 
was wjthjn +I- 50% of the counts for the neutralizer toxicity control. 

For the time kilt assay, each test organisms (see General 
~nfurmation)~ For test material contact times were examined: 
30 and 60 seconds. For test hree contact times were tested: 
15, 30, and 60 seconds. Three trials were done duplicate). All procedures were 
carried out at room temperature. TSA+ was used to recover and enumerate bacteria, and SDA+ was used 
to recover and enumerate yeast. Bacterial plates were incubated at 35” f 2°C for 24 to 48 hours, and yeast 
plates were incubated at 20” to 25” C for three to five days. TSA II with 5% sheep blood was used to recover 
S. ~~~~~~~~a~~ these plates were incubated at 37°C and 4% CQ,.for approxjmately 48 hours. 

lnoculum Preparation and Enumeration 
Cultures were grown and prepared as described for neutralizer efficacy testing. Each organism suspension 
was adjusted spectrophotometrica~ly to a concentration of approximately IO8 cfulml in PBS. Prior to the start 
of testing each day, a “pi-e-test” count was done: the adjusted test organism suspension was serially diluted 
in ~u~e~eld’s Phosphate Buffer plus Lecithin and Tween 80 (BPW) to 10’ cfulml, and 0. I and 1 .O m l 
aliquots were plated (dilutions IO” and W7) and enumerated. 

Blank 
A beaker containing 100 grams of sterile deionized water was inoculated with +I .O m l of adjusted test organism 
suspension (approximately 10’ cfu/ml). At the longest time point (60 seconds), o serial dilutions were made ., .j .’ ,, :. ; \.’ . (1 :lQU) in 5/E neutralizing broth, and 0. ‘I and 1 .O m l aliquots were plated (dilutions IO4 and 1(X5) and 

.*;,.;,>; .: :’ enumerated. 

Time Kill Assay 
One hundred (100) grams of each test material was placed .in a beaker and tempered with ~onstan~.st~rr~n~ 
Test material 3372-l 51 was tested neat, and test materials 
and- 

I and were tested at 75% concentration. The sample was inoculated with 1 .O m l of adjusted test 
organism suspension (approximately IO8 cfulml). At 30 and 60 seconds, or at 15, 30, and 60 seconds, 
depending on the test material being examined, two serial dilutions were made of the test material/orga~ism 
rn~xt~re in DIE neutralizer broth (I:1 00 and 1: IO). One tenth (0.1) m l and 1 .O m l aliquots were plated (dilutions 
‘WZ, I O$ and 104) and enumerated. 

CA~~~~ATI~NS AND DATA IWANAGEMENT 
of reductiun was calculated by averaging plate counts (~fu/g), correcting for d~f~tion, and 

~onve~~~g to log,, For each time point, the log,,for the three trials was averaged to give a mean log,, Counts 
after exposure to test material were compared to the blank to determine log,, reduction using the following 
formula: log,, reduction = log,, blank - mean log,, sample, Results were reported as the mean log,, 
reduction of the three trials at each time point for each test urganism. 

TENANCE OF RECQR5S 
ginal records (jn~~uding the study protocol, data sheets, and any other records or forms used in this 

a copy of the final report will be retained on file in the Stephens & Associates archive 
from the date of study completion. When the archive time has expired, the study files will eithe 

. 
t ’ : x.,1.. 

$pons~r or destroyed. Any of these options may be carried out upon the Sponsor’s request and notification. 
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RESULTS 

of each trial for each time paint and test organism. 

ch adjusted test organism 
at 15,30, and 60 seconds 

d samples were plated to 
and the mean log,o of each 
the mean lag,, ~ed~c~~~~s 

TABLE ‘I 
EAN LO& REDUCTtONS 

I Test Material 
33724 5 

I1 >3.99 I >3.99 
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TABLE I (Continued) 
MEAN LOG,, REDUCTIONS 

IEf&3robacter aefuaenes 
faecalis MD R lVREl 

k%xwdomonas aeruainosa 

/Staooh vbcoccus atcreus MRSA 

fCandida trmica~is 

I -- Test Material t 

rovides a concise summary of the six products assayed. Product performance fell ruughly into two 
groups, A) those which generally demo 
seconds for most or all bacteria (3372-I 5’1 
generally demonstrated a 90% (‘I log,, re 

9% (3 log,, reductio 
to a lesser degre 

-Only 
acy or less at 60 s 

one product (3372-I 51) demonstrated tfficacy against yeasts 
(99.9% kill at 60 seconds for ~~~~~t~~~~a muciiagiosa and 99.5% for Candida afbicans; it was not effective 
agahst Ca~~~~a tru~~ca~is~. The other five products did not show sig~i~ca~t efficacy against yeasts. 

Test material 3372451 demc~strated the best overall kill efficacy. Test material dem~~s~ra~ed 
a 99.9% or more efficacy for most, but not all bacteria at 30 seconds and at 60 seconds. The remaj~~~g four 
test materials were not very effective against most of the m icrobes tested and were not effective at afl against 
many of them. Specific performance is summarized in Table I and the 
0. 

ime Kill Summary chae ~Ap~endjx 
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STATEMENT OF QUALITY ASSURANCE 

AH data and supporting documentation for this study have been audited by the Stephens & Associates, Inc., 
~~a~~~ Assurance Department and found to be accurate, complete, and in compliance with the requirements 
of the protocol and Stephens & Associates’ Standard Operating Prucedures. This report has been reviewed 
and accurately reflects all aspects of the conduct of the study. 

All ~aborato~ research studies that are performed by Stephens & Associates are in accordance with federal 
regulatiuns and Good Laboratory Practice guidelines. 

. . , -’ 
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REPORT APPROVAL 

Report approved by: 

THOMAS J. STEPHENS & ASSOCIATES, INC. 
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I. B IOSTATISTICS 





S. aufeus 6538 

Test ~aterja~ Time Trial # Log of the Trial Avg af Trials Log of the Blank Log Red~~t~~~ 
---a --I u --P ---I__ -““---I_ “.-- 
3372-15-I 15 seconds 1 2.00 2.00 6.21 4.21 

2 2.00 
3 2.00 

30 seconds ? 2.00 2.00 6.21 4.21 
2 2.00 
3 2.00 

60 seconds 1 2.00 2.00 6.21 4.21 
2 2.00 
3 2.00 





. . . 

‘\ 

.’ 

Test Material T ime Tr ial # Log of the Tr ial Avg of Tr ials  Log of the Blank Lug Reduction 
-...-- -_I__- - -  -  m-P” 

3372-l 5 15 seconds 1 2.00 2.00 .26 4.26 
2 2.00 
3 2.00 

30 seconds I 2.00 2.00 26 4.26 
2 2.00 
3 2.00 

60 seconds I 2.00 2.00 *26 4.26 
2 2.00 
3 2.O Q  



E. coti 43888 

‘est Material Time Trial # Log of the 7rial Avg of Triafs Log of the Blank Log Reduction 
--p-- -_I--- -- -- --m..- 
3372-I 5 15 seconds ? 5.23 5.62 6.87 1.25 

2 5.82 
3 5.90 

30 seconds I 3.84 3.99 6.87 2.88 
2 4.02 
3 4.31 

$0 seconds I 2.00 2.00 6.87 4.87 
2 2.00 
3 2.00 



E. faecak 51299 

“est lateral Time Trial # log of the Trial Avg of Tfiafs Log of the Blank Log Reduction 
s _I_______*- --- .“---..-- ..c”----- 

3372-j 5”I 15 seconds ? 3.47 2.49 .79 4.30 
2 2.00 
3 2.00 

30 seconds 1 2.00 2.45 6.79 4.34 
2 2.18 
3 3.18 

60 seconds 1 2.uu 2.00 6.79 4.79 
2 2.00 
3 2.00 
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S. pneumoniae 6303 

Test Material T&E? Trial # tog of the Trial Avg of TriaIs log of the Blank Log ~@duc~~~~ 
-- -e--- -_*_...m,.-- ---..-- --u-m- -- 
3372-l 51 15 seconds 1 2.00 2.00 6.03 4.03 

2 2.00 
3 2.00 

30 seconds I 2.00 2.00 6.03 4.03 
2 2.QO 
3 2.00 

60 seconds ‘I 2.00 2.00 6.03 4.03 
2 2.00 
3 2.00 



E. aemgenes 13048 

Test ~ate~jal Time Trial # Log of the Trial Avg of Trials Log of the Blank Log Reduction 
_I-__ Lu__- ---- ---*es -*“II.. -e 
3372-15-I 15 seconds 1 5.35 5.38 7.10 I .72 

2 5.43 
3 5.35 

30 seconds 1 4.17 4.41 7.10 2.69 
2 4.46 
3 4.60 

60 seconds I 2.00 2.00 7.10 5.10 
2 2.00 
3 2.00 



-I 

K. ~~eu~u#~ae 1 -I 296 

Time Trial # Lug of the Trial Avg of Trials Log of the Bfank Log Reduction 
UI-P --Mu_ I---- -..--1-q- a--- -- 
3372-l 51 15 seconds 1 2.00 2.00 5.99 3.99 

2 2.00 
3 2.QO 

30 seconds I 2.00 2.00 5.99 3.99 
2 2.OQ 
3 2.00 

60 seconds 1 2.00 2.QO 5.99 3.99 
2 2.00 
3 2.00 



S. marcescens 14756 

,* .  
.,a -i 

: .  :  

‘.. _ 

Test paternal Time Trial # Log of the Trial Avg of Trials Log o the Blank Log ~ed~ctjc~ 
- -v,-- -u-p* ---*“I* -u**- *w-Q_- 
3372-l 51 15 seconds I 5.67 5.77 6.40 . 0.63 

2 6.08 
3 5.57 

30 seconds 1 5.15 5.19 6.40 3.21 
2 5.32 
3 5.1-l 

60 seconds 1 2.40 2.35 .40 4.05 
2 2.18 
3 2.48 
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2% ~~~~~~ur~u~ 6539 

Test Material Time Trial #4 Lug of the Trial Avg of Trials Log of the Blank Log Reduction 
-**-,- *e-*-m -__u_-* --*I___ . . . ..I---- -- -* -**uIIIIu 
3372-l 51 15 seconds 1 3.81 3.43 6.36 2.93 

2 2.74 
3 3.74 

30 seconds 1 2.00 2.00 6,36 4.36 
2 2.00 
3 2.00 

60 seconds 1 2.00 2.00 6.36 4.36 
2 2.00 
3 2.00 



S. sonnei 11060 

Test material Time Trial # Log of the Trial Avg of Trials Log of the Blank Log Reduction 
-I-*-* I--* -*-*mu m-v- **-****-**- -***uI** -w-m- ,.-... “.‘. .,*. b ‘,I. ?‘ : 3372-I 51 15 seconds 1 5.29 5.25 .94 0.69 ; .I 5. . ‘.- 2 5.16 

3 5.30 
30 seconds 1 3.66 3.84 .94 2.10 

2 3.83 
3 4.03 

60 seconds I 2.90 2.79 5.94 3.15 
2 2.81 
3 2.65 



C. freundii 43864 

‘est Material Time Trial # Log of the Trial Avg of Trials Log of the Blank Log ~ed~cti~~ 
**-*m---w u-*-w *--w-e* I___)-- *--- -*-p 
3372-l 51 15 seconds 1 5.08 4.99 6.99 2.00 

2 4.89 
3 4.99 

30 seconds I 3.20 2.87 6.99 4.12 
2 2.88 
3 2.54 

60 seconds 1 2.00 2.00 6.99 4.99 
2 2.00 
3 2.50 
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1 “est Material Time 

B. cepacia 25416 

Trial # Log of the Trial Avg of Trials fog of the Blank Log Reduction 
-**-*-* *----II I-*-***“** -I-*-- -c-*“-*-- ---*****- *-**-urn 

3372-I 5-l 15 seconds I 2.00 2.00 -02 4.02 . 
2 2.00 
3 2.00 

30 secorids I 2.00 2.00 .02 4.02 
2 2.00 
3 2.QO 

60 seconds 1 2.00 2m .02 4.02 
2 2.00 
3 2.00 



C. akhans 10231 

Trial # Log of the Trial Avg of Trials Log of the ENank Log Reduction 
-***-- *-**--***- *-IIl--u**- -1*-*-m** --**-UI --------W-W- --- 

3372-I 5 15 seconds 1 3.64 3.72 .21 2.49 
2 2.88 
3 4.65 

30 seconds ? 4.20 3.98 .21 2.23 
2 3.95 
3 3.78 

60 seconds I 3.04 3.57 6.21 2.64 
2 4.52 
3 3.16 



_. -... 
.‘:‘\ 

i 

_ ., *‘i 

Time Trial # Log of the Trial Avg of Trials Log of the Blank Log Reduction 
-*-*-I_ - -**w* WI__-* ---**---* --***-*-* **-I-*-* -****- 
3372-151 15 seconds I 4.37 4.34 4.80 0.46 

2 4.32 
3 4.32 

30 seconds 3 4.02 4.12 4.80 0.68 
2 4.03 
3 4.30 

60 seconds f 4.11 4.08 4.80 0.72 
2 4.04 
3 4.08 
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SPONSOR’S REPRESENTATM% 

TESTING FACIUW: 

APPROVAtS: 
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The purpose of this study is to determine the antimicrobial activity of antimi~r~b~ai agents as a function of 
time. 

The -I[ Test protides an in V&U method for demonstrating that an antimicxubial a@ive retains 
activity after ~~c~~~~at~~~ in a product f~~~lati~n* 

ASSAY PROGEOURE 
P&x to ~~~iati~g the time kill test, neutralization needs will be assessed and neutralizer selecti~rt 

t ilt). The time kitf testing wiIf be performed as specified and directed in 
Method No.: -See Attachment I: 

wxment: Research Test Meth~ No.~ 
~~e~e~i~ati~~ of the Rapid Gexmicidat (Time Kill) Activity of ~timicr~b~a~ Products” 

SPECfAt DIRECTIONS (As specified by- 
Contact Chws: 0.5 & 1 minutes 

6538 
33592 
11229 
43888 
51299 
19615 
6303 
13048 
11296 
14756 
13076 
6539 
ltO6U 
43864 
9027 
25416 
IQ231 
750 
9449 

Testing ta be performed En triplicate with at! appropriate controls. 
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REGULATORY AGENCY SUBMISSfQN 
This study wiff be subject to regulatury agency (FDA) review. 

Titlee: -Time Kitf 
Effective Date: August 31 I 2000 

If the study design for an approved protocol needs to be revised, a protocol amendment or deviation 
~wh~chever is appfioable) will be written describing the change. The amendment or deviation will be 
signed by the Study Investigator and sent to tha Sponsor for an approval signature. Changes or 
~~ar~~at~ons to approved protoe& that do nat affect study conduct/design, or final resufts (for example: 
typos, administrative changes, proposed start/end dates) will be documented in a fife mema, 

CAtCULATfQNSfOATA ANALWS 
See Abashment f 

GOOD LABORATORY PRACTECE REGlJLATlQNS 
This protoeof wit1 be conducted acoording to the principfs of Good Laboratory Practice regulations. If it 
becomes necessary to change this approved protocol, verbal agreement to make such a change will be made 
between the study director and the Sponsor. 

As soon as practical, the change and reasons for it will b&written and signed by the study directur and 
Sponsor. This document wilf then be attached tu the protocol as an addendum. Examples of significant 
changes requiring SponsWs approval are listed bekw: ., 

-Changes in the test materials to be tested 
-Changes in the concentrations of the test materials. 
-Changes in the assay procedure. 

FlNAL REFQRT 
A finaf report wilf be issued to the Sponsor which wifl include the f&owing information: 

-Descriptions of the test material(s). 
-Dates of study in@atiun and ctlmptetiun 
-Any protocol deviation(s). 
-Study results, statistical oafcufations, and a summa~/con~lusion 
-A copy of this protocol 
-Copy of media QC records I Temperature cha , Culture Maintenance records 
-Copy of Raw Data %! .‘ * 6 

RE3E!+4lWN OF TEST MATERIALS 
At the completian of the study, remaining test matefiats wiff, at the Sponsor’s expense, be returned to the 
Sponsor or destroyed at the Sponsor3 exper#e. 

When sending test materials that are chemical hazards, the Sponsor must also supply apprupriate MST)S 
~nf~~at~u~. Testing will not be done withuut this information, ff hazardous materiafs are supplied, the 
mater& wiff be returned to the Sponsor at the Spurtsor’s expense after ~~rn~~eti~n of the study. 

When the final report is oompleted, alf original records ~in~luding the study protocof, raw data, and any other 
records or forms used in the study) and a crtpy of the final report wilfi be retained on file in the Stephens & 
Associates* archives for two years. When the archive time has expired, the study files are to either bs sent 
to the Sponsor, archived at a differeat location at the Sponsor% expense, or destroyed. Any of these options 
may be carried out upon the Sponsor% request and not~~~t~on. 

REFERENCES: 
See Abashment I 
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Micr&icidal activity is measured by the time-kill kinetic method, whereby the survival of organisms 
exposed to an antimkr&ial agent is determined as a function of time. A dilu~~~~~uut of the test 
material is brought kto contact with a known population of test organisms far a specified period af time, at 
a specified temperature. The antimicrobial active is neutralized at the end of the test period. A sample is 
plated to enumerate the surviving organisms. The percent reducth from the original ~~~~lat~~~ is 
calculated. 

I)is~Qssion: 
SAMPLfE f TIUN 

Sample concentratiaas are 040% for liquids and 040% for solids. Test tezrqerature will he determiued by 
‘, .‘, . investigator. Note: Bar soap solutions greater than 5% w/v begin to gel at temperatures below 300 C. All :. I. I ,,:::.:::, !‘;;:<..‘.:,, ,;,> : ‘.*.*. .z I c.. &.fi-!’ testing is performed in triplicate (3 replicates) - each replicate is plated in duplicate with TSA-+. 

T~~r~ug~y disperse test product in sterile IX water. QS samples to IO0 g in sterile 250 mL beaEce;rs 
cantaining magnetic stir bars. 

At kast two contact times are examined. The first time point should be between 1 and 30 seconds. Other 
times may be tested at the discretion of the investigator. 

Temperature may vary dependent upon test product. A temperature of 25* +l- 2O C is recommended for 
liquids and 370 +I- 2@ C for solids. 



rnOCU1~: 

1. Grow bacteria1 cultures according to SOP 0, Section 5.5 through 5,7. 
2. Prepare de&r& dilutions in BP& to lOa. 
3. Plate 10” and IO-” aliquots in triplicate. 
4. Pour 15 - 20 mL of sterile molten TSA+ into petri plates for bacteria. Mix by rotating plates to 

disperse inoculum in the agar completely. Stack series of plates on trays and allow agar to solid@ . 
5, If the test period is lunger than 60 minutes repeat steps 2-4 and identify each series of plates as either 

“pre”’ or *‘post” count. 
6. The beginning and end counts must be within one log,, for test to be valid* 
7. fncubate plates on trays at 3Y -tl- 2O C for 48 h +f- 2 h. Gaunt colonies with aid of a Quebec colony 

counter and record as cfrtlml. 

Test Organism(s): 
Other organisms may be used at the discretion of the investigator. 

Materials: all to be r;teriffied before use 
Tryptic Soy Broth (TSS). 
Trypticase Soy Agar with Lecithin and Polysorbate 80 (‘I’sA+). 
Neutralizer - Select D/B neutraIiziig Broth or equivalent neutraliziig agent appropriate for active 
ingredient. If: neutraliir other than D/B broth is used, a neutralizer effe&veness test must be peffonned. 
9.0 mL and 9.9 mL D/E broth (DIE Neutralizing Broth) blanks. 
Df water. 
Physiological saline. 
100 uL and HXM ti pipette tips. 
9.0 I&, BP& (Butterfield’s Phosphate Buffet plus Lecithin and Tween 80) blanks. 
Four nun+ trzuzsfer loops. 
250 mL sterile glass beakers with magnetic stirring rods. 

Submersible rotor powered mapetic stirrers or equivalent. 
Waterbaths with temperature cu,n&oller - one for dissolving samples, one for 
Quebec cdony counter. 
Incubator capable of maintaining 35* +I- 2O C. 
Colony corurter - hand held tally. 
Pippetors capable of handling tips mentioned above. 
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Procedure: 
1, Place beaker in water bath until test material is in solution. hsure that sample is conpfetefy 

dissolved before proceeding. For SOW solid samples the water bath temperature may need to 
be up to 420 c. 

2. Temper sample at test temperature with constant stirring ( 3’7O +/- 2O C fur solids, 250 +l- 20 C 
for liquids). 

3. Inoculate sample with I.0 mL of test organism ~appro~~tely 1O8 CELTfmL), 
4. At designated time(s), transfer 0.1 mL of sample/bacteria mixture from beaker into a 9.9 mL 

Da broth blank (1V2 dilution). This is a 1: X00 dilution. 
5. Transfer LO mL of this mixture into a 9.0 mL D/E broth blank (I@ di~ution).T~s is a 1: 10 

dilution from the previous tube or a 1: MOO dilution from the reaction vessel (beaker). 
6. Plate aliquots of the IV2 , 10s3 and IO4 dilutions into duplicate petri plates. 
7. Pour 15 - 20 mL of sterile molten TSA+ for bacteria into petri plates. Mix by rutating plates to 

disperse sample in the agar completely. Stack series of plates on trays and allow agar to 
solidify. 

8. This completes run #I. 
9. Repeat steps 1 through 7 for runs #2 and #3, 
f 0. Incubate plates for 48 h +I- 2 h at 3Y i/- 2* C. Count colonies and record as cNg. 

BXank: 
f . Place beaker containing 100 g sterile flI water and magnetic stir bar in water bath ( 370 +/- 20 C for 

,‘* : .1 t i) .,,~ solids, 250 +E- 2@ C for liquids. 
‘r. .I,,; 0’ 2. Inoculate with LO mL of test organism (approximately 10’ CFWnL). 

3. At the longest designated time, transfer 0. f rnL of sampNhacteria mixture from beaker intu a 9.9 mL 
DLE broth blank (IF’ difution). This is a 1: 100 dilution. 

4, Transfer 0.1 n&of the W2 dilution mixture into a second 9.9 ti DirE broth blank (lOA dilu~o~). This 
is a I: 100 dilution from the previous tube or a 1: fO,OOU dilution from the reaction vessel 

5. Plate aliquuts of 10” and I@ dilutions in triplicate. 
6. Pour 15 - 20 mL, of sterile molten TSA+ for bacteria into petri plates. Mi by rotating plates to 

disperse sample in the agar completely. Stack series of plates on trays and allow agar to sohdify. 
7. Incubate plates for 48 h G 2 6 at 3Y +f- 2” C, Count colonies and record as cfu/g 

% reducticm = blank count - sample count X 100. 
blank count 

This may also be reported as log, reduction. 

RefereQces: 
ASTM Standard: E 1054-91, “Stmdard Practices for Evaluathg Inactivators of Antimicrobial Agents 
Used in Disinfectant, Sanitizer, Antiseptic or Preserved Products.‘* 
AOAC Germicidal Spray Products and Disinfectants. AUAC Officiat Methods of Ana’iysis, f&h Edition, 
( 1995). \ 

! ‘2 _ :....“ 
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PURPOSE 
This pmtocof is designed to determine the ability of physicaf &es1 dilution, filtratim, etc.) anti/or chemical 
~~a~t~vators (i.e., Tween 80, Lecithin, etc.) to neutralize the killing action of antimicrobial agents found in 
disinfe@ants, sanitizers and antiseptics. 

~henevar there is a need to assess the antimicrobial efficacy of a test material, the antimi~r~biaf agent 
must be inactivated so that any viable survivors remaining after the anti~~~rob~a~ has been applied, can 
reproduce sufficiently to produce detectable colonies, Inadequate ne~ra~izat~o~ results in potential 
ovefstateme~t of a~t~m~cro~~a~ efkacy. 

REGULATQRY AGENCY SUBMISSION 
This study will be subject to regufatury agency (FDA) review. 

~seud~~~nas aerq$msa, ATGC 9027 
Z%a@?y4ococc#s aureus, ATCC 6538 
Additional microorganisms incfuded as appropriate 
Trypticase soy agar (TSA) 
Sabouraud dextrose agar @DA) 
Sterile Phosphate Buffered Saline (Pas) 
Sterile Phosphate Buffered Sarine with 0.05% Tween 80 (PBST) 
Q,I% peptone water (0.1% peptone and 0.9% NaCt) (PW) 
Petri Dishes 
Sterife centrifuge tubes 
Sterile pipettes or pipette tips 
Sterile po~~rop~ene centrifuge tubes to serve as the sample container during the course of the study 
38 x 200 and 25 x f 50 mm screw-cap test tubes 
Neutralizers as appropriate (i.e., polysorbates 80 & 20, fecithin, sodium thiosulfate, cysteine, thi~~~o~ate, 
me~b~su~~e~ magnesium sulfate, calcium carbonate, hydroohfono acid & sodium hydroxide ffor pH 
adjustment, amines, sodium bisulfite, and others) 

Equfpment 
30-35’C and 20-2$% incubaturs 
Various lab equipment intruding eppendorf pipettors, sterile tips, and vortex mixers 
Filtration equipment as appropriate 

ASSAY PROCEDURE 
lnoculum Prooaration 
Bacteria e~~t~re~s~ Mtf be transferred twiice (once every 18-24 hours or as a~pro~~ate for a given test 
organisms and will be incubated, at a temperature and for a period, appropriate fur the microorganism. 
The second transfer is made onto an agar plate or slant and the inlxsulsrm prepared by washing the plate 
or slant W@I 5fOml of sterife PBS. Spore fom4f1g mofds to be 4rwbated unti4 adequate s~~4at~u# is 
achieves 
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s of ail organisms will be poured into an appropriate size stefife tube and cent~fuged at 4,000- 
5,000 burn for a~pruxima~e~y 1 I) minutes. The supematant will be decanted, and the pellet resuspended 
by vortexing in 5-10 mf of PBS (PEST for mofci). 

The ~on~enttat~un of test organisms w#I be adjusted sp~trophotome~~~a~[y in PBS (or PBST) to a 
~o~c~~tra~~o~ of apptux~mately 1 x 10s czfu/ml. If no XT clf~e is available for a specific organism, that 
organism ~31 be diftied I:1 P in PBS (PBST for molds) atld used in the assay. Each adjusted 
organ&(1 0’) wiff be serially diluted to apptox~mately 103 - 1 o”CFU/ml; these are the inucuia. 

Neutralizer Toxicitv Test 
One (1 .Q) mJ of each test organism suspension (-1 03) wit! be added to each of a series of tubes containing 
9,0mI (the fev%i of organism will now be apptox~mate~y -1 O2 CFlYml) of the diluent w/neu~ra~izer added in 
mica! range of concen&ations and allowed to stand for approximately 30 minutes. At that time 1 .OmL and 
0.1 mL afiquots wit1 be plated in duplicate. Plates wifl be incubated, at a temperature and for a period, 
approp~ate for the microorganism. The neutralizer wi’tf be considered non-toxic up to and incfuding the 
concenttat~on at which organism recovery is within +f- 50% of the inocufum control counts. 

Neutralizer Efficacv Test 
One (1 .a) ml of the a~ptuxima~ely IO3 GFWmt organism suspension wifl be added to an 8.0 ml portion of 
neutta~~~ng difuent. Finally, one (I .O) mI of test material (prepared as it is to be ~~~~~ated~ will be added to 
this soltiion (the level of organism will now be approximately 1 02- 1 O3 CFUmt). This mixture will be 
allowed to stand for apptox~ma~eiy 30 minutes. At that time, a 0.1 ml and a 1 ,Om afiquot w# be plated in 
duplicate. Plates will be incubated, at a temperature and fur a period, appropri far the microorganjsm. 
A v~ab~~~ test blank for this control will be run concurrently (see neti section). e neutralizef witI be 
considered effective if organism recovery is within +I- 50% of the counts for the neutrafizer toxicity control. 
This neutrafizer concentration is known as the ~~jrnurn Tolerated Concentration (MTC). 

Each test ar*ganism wifl be seriaity d&ted and plated to determine in&4 level of test organism @fufmL). 
Rate One ml, of the suspension and 1.0 mL and 0.1 mC from the 1 :I0 dilution (aIf in duplicate). 

ff the study design for an approved protocol needs to be revised, a protocol amendment or deviation 
~whi~hevet is a~p~~cable~ wil be written describing the change. The amendment or deviation will be 
signed by the Study Investigator and sent to the Sponsor for an approval signature. Changes or 
~larifj~at~ons fo approved pratocols that do not affect study conduct/design, or final results (for example: 
typos, administrative changes, proposed start/end dates) will be documented in a file memo. 

GOOD LABQRATORY PRACTCCE REGULATIONS 
This protocot wit! be conducted according tu the principles of Good Laborafory Practice regulations. If it 
becomes necessary Zo change this approved protocof, verbal agreement to make such a change will be 
made between the study director and the Sponsor. 

As soon as practical, the change and reasons for it will be w&ten and signed by the study director and 
Sponsor. This d~ument will then be attached to the protocol as an addendum. xamptes 
changes requiring Sponsor’s appl-oval are listed bekw: 

of s~g~~~~a~t 

-Changes in the test materials b be tested 
-Ghanges in the concentrations of the test materials. 
-Changes in the assay procedure. 
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FfNAL REPQRT 
.A final report will be issued to the Sponsor which will include the following information~ 

-Descriptions of the test material(s). 
-Dates of study initiation and comptetion 
-Any pro&cot deviation(s). 
-Study results, statistical t=alculations, and a summa~/Gonclusjon 
-A copy of this protoool 

At the ~mpletjon ef the study, remanning test materials will, at the Sponsor’s expense, be returned to the 
Sponsor or destroyed at the Sponsor’s expense. 

When sending test materials that are chemical hazards, the Sponsor must also supply appropriate MSDS 
~nfo~at~on. Testing will not be done withuut this information. If hazarduus materials are supplied, the 
materials wilf be returned to the Sponsar at the Sponsor’s expense after completion of the study. 

M~N~E~AN~E OF RECORDS 
When the final report is completed, all original records ~including the study protocol, raw data, and any 
other records or forms used in the study) and a copy of the final report will be retained on file in the 
Stephens & Associates” archives fur two years. When the archive time has expired, the study files are to 
either be sent to the Sponsor, archived at a different location at the Sponsor’s expense, or destroyed. Any 
af these options may be carried out upon the Sponsor% request and not~i~ation. 

REFERENCES. 
1. ASTM Standard, El054-91 

2. on, S. V. W. 1996. Neutratizer Evaluations as Controf Experiments for Antirn~Grobajl 
Effectiveness Tests. Chapter 3 in Handbook of Qisinfeotants and Antiseptics. Garbo-~ekker, 
New York. 
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